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An Experimental Study of enhancing heat transfer

by Ultrasonic Vibration
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Abstract

This study presents experimental work on phase change heat transfer, in order to increase heat
transfer rate, ultrasonic vibrations were introduced. Solid-liquid phase change occurs in a number of
situations of practical interest. This study reveal that ultrasonic vibrations accompany the effects like
agitation, acoustic streaming, cavitation, and oscillating fluid motion. Such effects are a prime
mechanism in the overall melting process when ultrasonic vibrations are applied. Some common
examples include the melting of edible oil, metallurgical process such as casting and welding, and
materials science applications such as crystal growth. Therefore, this study presented the effective
way to enhance phase change heat transfer.
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Table.l Thermophysical properties of paraffin

Properties Value
Melting Temperature 52T
Thermal Conductivity 0.18 kcal/ hrCsec
Density 863.03 kg/m’
Specific Heat 686.54 kcal/kg C
Viscosity 1.00 w'/hr
Latent Heat of Fusion 57.14 kJ/kg
Thermal Expansion 0.001
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160 A —s— Melting without ultrasonic vibrations
—e— Melting with ultrasonic vibrations(bottorm)
140 —a— Melting with ultrasonic vibrations(side)
—w— Melting with ultrasonic vibrations(bottom+side)
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Table.2 Comparison of total consumed
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Fig.8 Oscillating fluid motion formed

ultrasonic vibrations
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Fig.9 Typical velocity fild of flow the induced
acoustic streaming by ultrasonic vibrations
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